In patients seeking aesthetic rhinoplasty, a high prevalence of body dysmorphic disorder symptoms has recently been reported. However, the impact of these symptoms on the outcomes after rhinoplasty remains elusive. This large-scale study determines the influence of preoperative body dysmorphic disorder symptoms on patients' postoperative satisfaction and quality of life, using validated questionnaires. Methods: A 1-year prospective study of 166 adult patients undergoing cosmetic rhinoplasty in a tertiary referral center was performed. Severity of body dysmorphic disorder symptoms was assessed by the modified Yale-Brown Obsessive Compulsive Scale. Postoperative satisfaction was evaluated using a visual analog scale for patients' appraisal of nasal shape and the Rhinoplasty Outcome Evaluation. Generic quality of life was quantified by the Sheehan Disability Scale, whereas the appearance-related disruption of everyday life was measured by the Derriford Appearance Scale-59. Results: Preoperative body dysmorphic disorder symptom scores inversely correlated with postoperative satisfaction at 3 months (visual analog scale nasal shape: rho ϭ Ϫ0.43, p Ͻ 0.001; Rhinoplasty Outcome Evaluation: rho ϭ Ϫ0.48, p Ͻ 0.001) and 12 months (rho ϭ Ϫ0.40, p Ͻ 0.001; and rho ϭ Ϫ0.41, p Ͻ 0.001, respectively) after surgery. In addition, body dysmorphic disorder symptom scores positively correlated with Sheehan Disability Scale scores and Derriford Appearance Scale-59 scores at 3 months (rho ϭ 0.43, p Ͻ 0.001 and rho ϭ 0.48, p Ͻ 0.001, respectively) and 12 months (rho ϭ 0.32, p Ͻ 0.001, and rho ϭ 0.48, p Ͻ 0.001, respectively) postoperatively.
I
n cosmetic rhinoplasty, patient selection is considered to be crucial, as a significant percentage of patients may not be satisfied despite a good surgical result. [1] [2] [3] [4] From this perspective, body dysmorphic disorder seems to be of particular importance. 4 -7 This well-established psychiatric disorder is defined as an excessive concern with an imagined or slight defect in physical appearance, leading to significant distress and/or impairment in one or more important areas of functioning. 8 Patients with the disorder often seek cosmetic treatment because they are convinced they desire medical, rather than psychiatric, therapy. 9 -11 Therefore, it is not surprising that the prevalence of body dysmorphic disorder in a cosmetic setting is suspected to be much higher than the 0.7 to 3 percent reported in the general community. [12] [13] [14] In cosmetic populations, rates of 6 to 54 percent have been published. 10, [15] [16] [17] [18] The wide variety in prevalence rates reflects the lack of a standardized approach for proper identification of body dysmorphic disorder patients in this particular setting. 19 We recently reported an observational study in 226 patients undergoing rhinoplasty, demonstrating that 43 percent of aesthetic rhinoplasty patients presented with at least moderate body dysmorphic disorder symptoms, defined as impairing and distressing thoughts and behavior concerning their appearance. 20 These patients did not, however, meet the full diagnostic criteria for the disorder, as their nasal deformity was judged as observable and correctable by the surgeon.
In contrast to the high prevalence of body dysmorphic disorder symptoms and the increasing interest in this disorder among rhinoplasty surgeons, its impact on the outcomes after rhinoplasty still remains speculative. Clinical reports and retrospective studies reveal that cosmetic treatment in body dysmorphic disorder patients is unsatisfactory, with psychopathologic deterioration to the point of patients exposing themselves and their physicians to risk. 6, [21] [22] [23] [24] [25] However, only 30 percent of aesthetic surgeons believe that body dysmorphic disorder is always a contraindication for cosmetic surgery. 4 In this article, we present the first prospective study on the influence of preoperative body dysmorphic disorder symptoms on the outcomes after cosmetic rhinoplasty in terms of patients' satisfaction and quality of life using standardized questionnaires.
PATIENTS AND METHODS

Patient Recruitment
The study was conducted at the Ear, Nose, and Throat Department of the University Hospitals Leuven, a tertiary referral center for rhinoplasty. Approval was obtained from the Local Committee of Medical Ethics of the University Hospitals Leuven.
One hundred sixty-six (92 percent) of 181 patients aged 16 years old or older undergoing rhinoplasty for (only or mainly) aesthetic reasons between April of 2009 and December of 2010 (rhinoplasty group) and 100 patients, 16 years of age or older, attending the outpatient Ear, Nose, and Throat consultation due to an otological or to general ear, nose, and throat problems (control group) agreed to participate in this outcome study. Rhinoplasty patients were evaluated before and at 3 and 12 months after their procedure, with 7 percent and 10 percent lost to follow-up at 3 months and 1 year, respectively.
Questionnaires
At the preoperative consultation and at 3 and 12 months after surgery, patients completed the following assessments: 26 Each question is scored on a scale from 0 to 4, with 0 and 4 reflecting the worst and best scores, respectively. Higher total scores reflect better outcome.
The Yale-Brown Obsessive Compulsive Scale
Modified for Body Dysmorphic Disorder to assess the severity of body dysmorphic disorder symptoms. This validated instrument consists of 10 items rating body dysmorphic disorder-related thoughts and behaviors. 27, 28 Total scores are significantly correlated with illness severity. 28 5. The Sheehan Disability Scale, a fully validated, generic quality-of-life measurement tool, consisting of three 10-point visual analog scales that assess functional impairment in work/school, social, and family life. 29 Higher scores indicate more impairment in daily functioning. 6. The Derriford Appearance Scale-59, a validated 59-item self-report questionnaire that has been designed specifically for use in a cosmetic surgery population to assess the disruption of every day living, difficulties with personal relations, lowering of self-esteem, and emotional distress in individuals with problems of appearance. 30, 31 Higher scores on the full scale reflect a greater degree of appearance-related distress and dysfunction.
Scoring of Nasal Deformities
Before and at 3 months after surgery, two rhinoplasty surgeons blindly scored the nasal shape based on standard photographs, as reported Plastic and Reconstructive Surgery • April 2013 previously. 20, 32 A total score of 25 was obtained, with a score of 25 indicating a perfect nasal tip and dorsum from frontal, profile, and inferior views.
Statistical Methodology
All analyses were performed using SAS software, version 9.2 of SAS System for Windows (SAS Institute, Inc., Cary, N.C.). The relationship between the preoperative modified Yale-Brown Obsessive Compulsive Scale score and the patient's characteristics, postoperative satisfaction (as measured by nasal shape visual analog scale and the Rhinoplasty Outcome Evaluation), and generic and appearance-related quality of life (as measured by the Sheehan Disability Scale and the Derriford Appearance Scale-59, respectively) was verified using Mann Whitney U tests, Kruskal Wallis tests, and Spearman correlations. Since multiple primary outcomes were considered, the alpha level was set at 1 percent.
RESULTS
Patient Characteristics
Both the rhinoplasty and control groups had comparable demographic characteristics with regard to age, sex, and marital status ( Table 1 ). The mean age in the rhinoplasty group was 34 Ϯ 14 years, with female patients representing 57 percent of the group. Twenty-nine percent of patients underwent revision rhinoplasty.
Prevalence of Body Dysmorphic Disorder and Body Dysmorphic Disorder Symptoms and Associated Factors in the Rhinoplasty Group
The severity of body dysmorphic disorder symptoms, as measured by the modified YaleBrown Obsessive Compulsive Scale, was higher in the rhinoplasty group (12.86 Ϯ 7.2) compared with the control group (6.23 Ϯ 4.9, p Ͻ 0.001). Fifty-nine (36 percent) of the 166 rhinoplasty patients had a score of 16 or higher on the modified Yale-Brown Obsessive Compulsive Scale, indicating at least moderate symptoms of body dysmorphic disorder, compared with only 5 percent in the control group (Fig. 1) .
In accordance with its definition in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision, three (2 percent) of 166 rhinoplasty patients with at least moderate body dysmorphic disorder symptoms (i.e., a modified Yale-Brown Obsessive Compulsive Scale score Ն16) and with no or minimal defect in appearance (i.e., observers' nasal score Ͼ19 of 25) met the full diagnostic criteria for body dysmorphic disorder. 12 Before surgery, modified Yale-Brown Obsessive Compulsive Scale scores, reflecting the severity of symptoms, were inversely correlated with patients' evaluation of their nasal shape (Spearman rho ϭ Ϫ0.40, p Ͻ 0.001), whereas there was no correlation between the patients' and surgeons' evaluation of the nasal shape (Spearman rho ϭ 0.02, p ϭ 0.833).
Preoperative modified Yale-Brown Obsessive Compulsive Scale scores were positively correlated with the Sheehan Disability Scale score (Spearman rho ϭ 0.48, p Ͻ 0.001), indicating a decreased generic quality of life, and with the full Derriford Appearance Scale score (Spearman rho ϭ 0.63, p Ͻ 0.001), indicating more appearance-related disruption of every day life.
Only for history of rhinoplasty was a positive correlation with modified Yale-Brown Obsessive Compulsive Scale scores found (Spearman rho ϭ 0.32, p Ͻ 0.001). Other investigated patient characteristics (age, sex, marital status, referral pattern, and previous aesthetic surgery) did not correlate with body dysmorphic disorder symptom scores.
Influence of Preoperative Body Dysmorphic Disorder Symptom Scores on Satisfaction after Rhinoplasty
Preoperative modified Yale-Brown Obsessive Compulsive Scale scores were inversely correlated with patients' postoperative satisfaction as mea- (Fig. 3, left) after surgery (p Ͻ 0.001). Similarly, patients with a score of 16 or higher had significantly lower Rhinoplasty Outcome Evaluation scores compared with patients with a score lower than 16 at 3 months (15.86 Ϯ 4.1 and 20.04 Ϯ 2.9, respectively) and 12 months (14.78 Ϯ 5.2 and 19.00 Ϯ 3.9, respectively) ( Fig.  3, right) after surgery (p Ͻ 0.001). 
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There was no correlation between patients' and observers' evaluation of nasal shape at 3 months after surgery (Spearman rho ϭ Ϫ0.08, p ϭ 0.371).
Influence of Preoperative Body Dysmorphic Disorder Symptom Scores on Quality of Life after Rhinoplasty
Preoperative modified Yale-Brown Obsessive Compulsive Scale scores were positively correlated with the generic Sheehan Disability Scale scores at 3 months (Spearman rho ϭ 0.43, p Ͻ0.001) and 12 months postoperatively (Spearman rho ϭ 0.32, p Ͻ 0.001) (Fig. 4, left) . That is, more severe body dysmorphic disorder symptoms preoperatively were associated with decreased generic quality of life after rhinoplasty. Preoperative modified YaleBrown Obsessive Compulsive Scale scores were also positively correlated with the appearance-related Derriford Appearance Scale-59 scores at 3 months (Spearman rho ϭ 0.48, p Ͻ 0.001) and 12 months (Spearman rho ϭ 0.48, p Ͻ 0.001) (Fig.  4, right) . That is, more symptoms of body dysmorphic disorder preoperatively were associated with increased appearance-related disruption in daily life after surgery.
Patients with modified Yale-Brown Obsessive Compulsive Scale scores of 16 or higher had significantly higher Sheehan Disability Scale scores at 3 (7.29 Ϯ 8.3) and 12 months (7.27 Ϯ 9.0) (Fig.   5 , left) after surgery compared with patients with scores lower than 16 (2.01 Ϯ 3.5 at 3 months and 2.46 Ϯ 5.0 at 12 months after surgery, p Ͻ 0.001), reflecting lower generic quality of life in patients with moderate to severe body dysmorphic disorder symptoms compared with patients with no or mild symptoms. Similarly, postoperative appearance-related Derriford Appearance Scale scores were significantly higher among patients with a modified Yale-Brown Obsessive Compulsive Scale score of 16 or higher compared with patients with a score lower than 16 at 3 months (80.32 Ϯ 40.2 and 52.07 Ϯ 34.1, respectively) and 12 months (82.73 Ϯ 41.7 and 50.97 Ϯ 31.5, respectively) (Fig.  5, right) after surgery (p Ͻ0.001), reflecting more appearance-related distress in patients with moderate to severe disorder symptoms compared with patients with no or mild symptoms.
DISCUSSION
After our previous report on the high prevalence of body dysmorphic disorder symptoms in patients seeking aesthetic rhinoplasty, 20 we demonstrate for the first time the impact of preoperative disorder symptoms on the subjective outcome after cosmetic rhinoplasty. Preoperative body dysmorphic disorder symptom scores were inversely correlated with patients' satisfaction and quality of life after surgery, and can therefore be considered as a major determinant of patient satisfaction after cosmetic rhinoplasty. 
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The prevalence of body dysmorphic disorder in our study, based on a fully validated questionnaire for the disorder (the Yale-Brown Obsessive Compulsive Scale Modified for Body Dysmorphic Disorder) and objective scoring of the nasal shape, was only 2 percent. This rate is similar to that in the general population but lower compared with the prevalence of 6 to 15 percent reported in Plastic and Reconstructive Surgery • April 2013 cosmetic settings. 12-14,16 -18 On the other hand, 56 of 163 patients, who did not fulfill the diagnostic criteria for body dysmorphic disorder because their nasal deformity was defined as clearly observable by two independent surgeons, showed preoperative moderate to severe body dysmorphic disorder symptoms, which significantly reduced their generic quality of life and led to more appearance-related disruption of everyday living. The discrepancy between the number of patients diagnosed with the disorder and the prevalence of moderate to severe disorder symptoms in our rhinoplasty population highlights the potential inadequacy of the present definition of body dysmorphic disorder in a cosmetic setting. In particular, the judgment of a slight defect in appearance seems to be arduous, as it might falsely exclude patients who meet the diagnostic criteria for body dysmorphic disorder.
Indeed, our results provide the first evidence that the severity of preoperative body dysmorphic disorder symptoms influenced the subjective outcome after cosmetic rhinoplasty in terms of patient satisfaction and quality of life after surgery, regardless of the assessment of nasal shape by the rhinoplasty surgeon. Patients with more severe symptoms before surgery were significantly less satisfied with the final result after surgery. Moreover, the quality of life in the subgroup of patients with moderate to severe symptoms remained significantly reduced compared with patients with less severe or no symptoms.
Finally, before and at 3 months after rhinoplasty, there was no correlation between the surgeon's and patient's evaluation of the nasal deformity, as previously reported. 20 Interestingly, the subjective evaluation of the nasal deformity by the patient at both time points correlated with the severity of body dysmorphic disorder symptoms. This confirms that the degree of psychological distress is not related to the actual physical deformity but is related to and influences the patient's perception of the nasal shape. 20 Moreover, it might reflect the disturbed body perception in this particular subgroup of patients presenting for cosmetic rhinoplasty.
This study hereby unveiled a crucial factor in the understanding of patient dissatisfaction after cosmetic rhinoplasty and confirmed the longstanding impression that in patients with body dysmorphic disorder or with excessive symptoms of the disorder, the indication of cosmetic surgery should be carefully evaluated. To prevent patients from undergoing unsatisfying surgery and in the context of medicolegal arguments, screening for body dysmorphic disorder (symptoms) should therefore become an integral part of the preoperative evaluation of cosmetic (rhinoplasty) patients, even when according to the plastic surgeon an objective deformity is present.
As cosmetic treatments are expected to continue to gain in popularity, further research in this area is of utmost importance. Large-scale prospective studies in different (non)surgical cosmetic domains investigating the prevalence of body dysmorphic disorder symptoms and their influence on outcome after treatment are warranted. Moreover, we advocate to prove the feasibility of screening tools for body dysmorphic disorder, since until now, there has been no standardized approach or guideline for proper identification of these patients in a cosmetic setting. 19 With regard to the latter, the use of computerized visual imaging as a tool for additional assistance in identifying patients with a pathological body image needs further research.
In conclusion, this prospective study has unveiled a crucial factor in patient dissatisfaction after aesthetic rhinoplasty. Not only is the prevalence of body dysmorphic disorder symptoms in this population high, the severity of preoperative body dysmorphic disorder symptoms has a negative effect on the subjective final outcome in terms of patient satisfaction and quality of life, regardless of the objective nasal deformity.
